I. Introduction
This article examines the persistence of poverty in Ethiopia based on a panel data set that covers a decade using subjective and objective definitions of poverty. We investigate whether or not the manner in which poverty is defined affects estimates of transition probabilities as well as poverty persistence in a developing country setting. There is a serious concern in the empirical literature that measurement errors in consumption/income can lead to significant overestimates of true transitions across the poverty threshold or attenuation towards zero for parameters that measure true-state dependence in dynamic models (e.g. Lillard and Wallis, 1979; McGarry, 1995; Rendtel et al., 1998; Breen and Moisio, 2004; Glewwe, 2005; Lee, 2009 ).
In the case of consumption-based poverty, we can identify two broad sources of measurement error that could affect mobility probabilities significantly. The first source of error is respondents' inability to recall accurately consumption expenditures for which there are no safeguards in existing surveys, particularly in poor countries where households rarely use expenditure diaries (Deaton, 1997) . This type of error is often not classical or random, but rather varies systematically with household characteristics. It is observed in some studies that households with less education and many members tend to underreport their consumption expenditures simply because of faulty recording and memory.
1 In addition, measurement errors tend to be correlated with the list of commodities provided in the survey. The higher the aggregation, the larger the error as respondents tend to remember specifics better than broad categories of commodities; and if the basket is not kept constant across surveys, the bias introduced by measurement errors becomes more serious (Browning et al., 2003) .
The second source of error comes from the way the poverty line is constructed to identify the poor population. This is an issue that has been debated intensely in the literature. It is possible for people to cross the poverty threshold without a qualitative difference in their standard of living. Should the poverty line be kept constant across income groups and geographic areas? Should it be adjusted for changes in living conditions over time? How thick should the poverty line be at a point in time to account for measurement errors? 2 *Corresponding author. E-mail: arne.bigsten@economics.gu.se 1 Based on a consumption survey of Canadian households Ahmed et al. (2006) report that measurement errors are substantial and nonclassical. 2 See Ravallion (1998 Ravallion ( , 2008 and Atkinson (1987) for detailed discussions on the subject.
A slight change in the poverty line could lead to major churning for the population around the poverty line. As a result, estimates of poverty levels or transitions are often met with a lot of scepticism.
3 In rare cases, validation exercises are done when additional data are available for researchers, such as recorded diaries in the case of consumption expenditure or administrative data (tax records) in the case of income.
Availability of self-reported poverty in our data provides a rare opportunity to validate reported levels of consumption that are generally believed to be subject to serious measurement error in poor countries (Dercon and Krishnan, 2000; Breen and Moisio, 2004) . It could also be argued that people are the best judges of their own poverty status and they should thus be a reliable source of information for poverty comparisons (Deaton, 2010) . Furthermore, the self-reported poverty status encompasses other dimensions of deprivation with a potential to affect mobility, but which are not captured by consumption/income-based poverty estimates including asset ownership, health status, earning prospects, social capital and relative deprivation (e.g. Hagerty, 2003) . The next section provides a description of the methods used to analyse poverty persistence and the data source; Section III discusses the key findings and Section IV concludes the article.
II. Methodology and Data Description
To analyse poverty persistence, we use the spells approach where estimates of exit rates following a spell in poverty and alternatively estimates of re-entry rates following a spell out of poverty are computed using the nonparametric method proposed by Kaplan and Meier (1958). 4 To establish the degree of 'true'-state dependence, we specify a general model of poverty as follows:
where P it is equal to 1 if the ith household is poor at time t and 0 otherwise. The vector X it captures covariates of poverty and a i controls for the unobserved household characteristics that predispose some more than others to remain permanently in poverty. Truestate dependence in poverty dynamics exists if current poverty is significantly correlated with lagged poverty. The empirical model used here is a dynamic random effects probit model that controls for unobserved heterogeneity and serial correlation. It is estimated using maximum simulated likelihood method.
5
The panel data used in this study were collected by the Department of Economics, Addis Ababa University, in collaboration with Department of Economics, University of Gothenburg, during the period 1994-2004. It started with 1500 households selected from 7 major towns, including the capital, Addis Ababa, using stratified sampling technique. The balanced panel used in this study consists of close to 1000 households (Bigsten and Shimeles, 2008) . Subjective poverty is computed based on responses given by the heads of households, who were asked to rank their welfare status on a scale from very rich to poor in each wave. Consumptionbased poverty is computed on the basis of a national poverty line constructed using the Cost of Basic Needs Approach (Ravallion and Bidani, 1994) . Poverty lines computed in each wave for each town were used as price deflators to adjust consumption expenditure for price changes spatially and temporally. Table 1 reports trends in the headcount ratio for urban Ethiopia during 1994-2004 based on three measures: subjective poverty, consumption-based poverty and the percentage of households poor in both measures.
III. Results
The cross-sectional poverty trends vary across the three definitions of poverty. Subjective poverty as In practise, there are no established methods to deal with measurement errors in poverty analysis, particularly when the errors are assumed to be correlated with consumption or are heteroskedastic. In the case of poverty dynamics, Bane and Ellwood (1986) and others set an arbitrary upper and lower bound on income changes around the poverty line for movements across it to be considered valid transitions. 4 See Bane and Ellwood (1986) , Stevens (1999) , Devicienti (2003) and Bigsten and Shimeles (2008) for a detailed discussion of exit and re-entry rates. These estimates are consistent and efficient (Wooldridge, 2002) . 5 For recent applications, see Biewen (2004) and Cappellari and Jenkins (2004) . Chay and Hyslop (1998) Despite differences in the aggregate estimates, we observe strong monotonic relationship between consumption-based and subjective measures of poverty ( Fig. 1) . At the household level, our evidence also suggests that 80% of households who considered themselves nonpoor by the subjective poverty were also nonpoor by the objective measure and 72% of those that were poor by the objective measure also self-reported to be poor.
This strong correlation between the estimates probably may not be surprising (Ravallion and Lokshin, Source: Authors' computations, terms in brackets are standard errors and all are significant at 1% or 5% level of significance.
6 Chronic poverty computed from the panel is around 24%. Notes: IC, initial condition; regression controlled for period dummies; variables used for initial condition include household size, education of head, ethnic and family background of head.
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*,** and ***indicate significance at 10, 5 and 1% levels, respectively. Source: Authors' computations.
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A. Bigsten and A. Shimeles 2005) . A more striking result is that the patterns of probabilities of escaping poverty or falling back into poverty were very similar for all three measures. We find comparable exit and re-entry rates and declining probabilities of either exit or re-entry rates with their respective spells (poverty or nonpoverty spell) across the three definitions of poverty with little evidence of overestimating poverty transitions based on observed consumption expenditure (Table 2) . The result based on the dynamic random effects probit model also indicates that true-state dependence plays an important role in all definitions, with the model that controls for serial correlation performing better (Table 3) . Controlling for unobserved heterogeneity and serially correlated random shocks led to relatively higher persistence of poverty in urban Ethiopia regardless of the measure of poverty one adopts.
IV. Conclusion
We have shown that in the case of urban Ethiopia, subjective and objective measures of poverty lead to comparable estimates of poverty transition and recurrence. This suggests that results from consumptionbased poverty estimates of poverty dynamics are more robust than has been suggested.
